during an overload contingency. In [2] , a multi-stage hybrid artificial intelligence based solution is proposed for the unit commitment problem in a mixed generation system with energy storage, where the results show a significant amount of savings with the proposed scheme. In [3] , Fuzzy Reinforcement Learning is used to solve the Economic Thermal Power Dispatch problem in a multiple fuel system. The results indicate that the proposed algorithm emerges as a superior and alternative technique for the solution of the problem. In [4] , an interline power flow controller (IPFC) along with a two degree-offreedom proportional integral derivative (TDOFPID) controller is used for enhancing the performance of automatic generation control (AGC) with the help of evolutionary algorithms. In [5] , a genetic algorithm (GA) based approach is taken to optimize the performance of load frequency control in a deregulated scenario. The results show a significant improvement in performance of the GA optimized controller when compared to a traditional PID controller. In [6] , an adaptive optimal control approach for AGC is proposed for a deregulated power system. In [7] , a GA based optimal power flow (OPF) is used for the optimal procurement of energy as well as operating reserves. The results were validated on IEEE 30-bus system. In [8], the controller for an Automatic Voltage Regulator (AVR) is optimized using a multiobjective Non Dominated Sorting Genetic Algorithm II (NDSGA-II). The paper demonstrated the superiority of the algorithm in optimizing the controller when compared to several other evolutionary algorithms such as Artificial Bee Colony (ABC), Particle There are seven papers that involve the use of intelligent techniques in the field of renewable energy. In [13], k-Nearest Neighbor (kNN) as well as Artificial Neural Network (ANN) is used to perform a deterministic and probabilistic wind speed forecasting methodology. The results show that while the Multi-Layer Perceptron (MLP) based ANN gives a forecasting accuracy of around 94%, the kNN algorithm is able to improve this to over 99%. In [14] , a simultaneous optimization technique is proposed for a renewable energy based pumped storage scheme for the ancillary services market for a deregulated power sector. In [15], a multi-objective Glowworm Swarm Optimization technique is used for solving the optimal scheduling problem in a Thermal-Wind Power system. In [16] , load frequency control is performed using a fractional order controller optimized using PSO for a solar-diesel based isolated power system. In [17], a BBBC based frequency controller is proposed for a hybrid solar thermal-wind power system. In [18], a mixed GA and optimal power flow (OPF) based model is used for determining the best location and rating for wind power generation in a competitive electricity market. In [19] , various optimization techniques are used with a maximum power point tracking (MPPT) based solar battery charger system with a single current sensor for use in electric vehicles.
There are five papers in which various applications in the domain of healthcare are discussed where intelligent techniques have been employed. In [20] , a layer recurrent neural network (LRNN) based user activity classifier is proposed which uses the sensors in a smartphone to determine the movements and activities of a person. The performance of the proposed classifier is shown to be significantly better than both a MLP based classifier and a Naive Bayes classifier. In [21] , various intelligent techniques, such as KNN, linear discriminant analysis (LDA), quadratic discriminant analysis (QDA) and medium tree classifier, are used for the classification and feature extraction in surface electromyography (sEMG) signals. In [22] , a neural reinforcement learning based classifier is used for identifying elbow, finger and hand movements. The classifier is employed in the identification of the elbow movement angle with an accuracy of 97.5%, for the identification of finger movements when typing keys with an accuracy of 98.7% and for hand movements with an accuracy of 97.6%. In [23] , a SVM based classifier is used for translating magneto-encephalography (MEG) signals to the corresponding wrist movement and the results obtained have been compared to various other techniques employed for the same. In [24] , neuro-fuzzy techniques have been employed in conjunction with failure modes and effects analysis (FMEA) to calculate the risk priority numbers (RPN) with the goal of improving the quality of service at hospitals.
There are five papers in the special issue where intelligent tools and techniques are applied to the operation of electric motors and the control of their drives. In [25] , wavelet packet transform (WPT), principal component analysis (PCA) and dendogram support vector machine (DSVM) are used for the bearing fault classification of induction motors. In [26] , a PI and Fuzzy based technique is used to improve the efficiency of vector control of an induction motor drive system. In [27] , the performance of a boost converter with a fuzzy controller and active power factor correction is evaluated. In [28] , sensorless field oriented control based drive for permanent magnet synchronous motors (PMSM) is implemented using various techniques such as ANN, model reference adaptive system (MRAS) and ANFIS. In [29] , the performance of a fuzzy logic regulator (FLR) for a five phase permanent magnet synchronous machine (FPSM) is studied and compared with that of a traditional Integral Proportional (IP) regulator and better performance of the FLR is established in terms of the faster dynamics of the machine.
Various improved intelligent tools and techniques have been proposed in five papers. In [30] , a new weight initialization method for feed forward artificial neural networks (FFANN) is proposed.
Experiments performed on multiple datasets demonstrate the efficacy of the proposed scheme over the random weight initialization that is traditionally used with neural networks. In [31] , a nature-inspired metaheuristic algorithm -moth flame optimization -is used for the generation of test sequences in state based testing. In [32] , the authors discuss intuitionistic fuzzy parameterized fuzzy soft set (IFP-FS set) and its application in decision making problems. In [33] , the authors introduce Interval Valued q-Rung Orthopair Fuzzy Sets (IVqROFSs) and present some of its important operations such as negation, union and intersection. Comparison and contrast is drawn with Intuitionistic Fuzzy Sets (IFS) and Pythagorean Fuzzy Sets (PFS). In [34] , a novel squared pinball loss twin support vector regression model (SPTSVR) is proposed. The proposed model solves a pair of strongly convex minimization problems having unique solutions which are obtained by simple functional iterative method and a comparison with support vector regression (SVR), least squares support vector regression (LS-SVR) and twin support vector regression (TSVR) methods illustrate the effectiveness and a usefulness of the proposed scheme.
The application of intelligent techniques to image processing is a fast growing field of study. There are four papers from this domain. In [35] , a technique for detection of copy-move forgery in images is presented which is capable of better detection of forged images with lesser number of features and computing power. The effectiveness of the technique as an image forensic tool is also demonstrated. In [36] , a new Spatial Intuitionistic Fuzzy C-means (S-IFCM) technique is presented which uses Cityblock distance to compute the rank between two pixels. Experiments were performed on various noisy images including MRI brain image, to assess the performance of the proposed algorithm and comparisons were done with existing hard, fuzzy and intuitionistic methods to demonstrate the effectiveness of the proposed method. In [37] , a technique for illumination normalization in images using homomorphic filtering and reflectance ratio is discussed which is capable of improving the performance of face recognition techniques under diverse illumination conditions. In [38] , a real time novel algorithm to reckon number of eye blinks in a video sequence using eye facet correlation (EFC) is proposed. The proposed algorithms is classified with existing classifiers like SVM, QSVM, KNN and DTREE, and show an increase in accuracy to 99.8%, validates the effectiveness and correctness of the algorithm.
There are 3 papers covering the use of fuzzy techniques in the domain of robotics. In [39] , a fractional order fuzzy proportional derivative with fractional order integrator (FOFPD+FOI) controller is used for a three link robotic manipulator system and its performance is compared to that of PID, FOPID and IOFPD+IOI controllers. In [40] , a robust fractional order fuzzy sliding mode PID controller (FOFSM-CPID) is proposed for a two link robotic manipulator system and its performance is investigated in comparison with other control schemes for the robotic manipulator system. In [41] , the performance of a neuro-fuzzy control scheme for a 6-degree of freedom (6-DoF) robotic arm is evaluated and compared to traditional PID controllers. The results showing the improvement in performance of the neuro-fuzzy control scheme is validated using experiments performed on a hardware test bench.
There are two papers covering the application of intelligent techniques in control systems. In [42] , Grey Wolf Optimization (GWO) technique is employed in the control of a doha model reverse osmosis water treatment plant. The performance of the GWO-PID controller is compared with that of PID controller optimized using other meta-heuristic algorithms such as ABC and ACO. In [43] , techniques of applying evolutionary algorithms for the modeling of fractional order chaotic systems are evaluated. The modeling of fractional order chaotic systems such as Financial System, Chen System, Lorenz's system and 3 Cell Net systems are considered and are modeled with the help of ABC and ACO algorithms.
The remaining papers of the special issue cover the application of intelligent techniques in a variety of different domains. In [44] , a novel feature extraction technique for palmprint recognition is proposed using Oriented Gabor Gradients (OGG). The proposed technique is evaluated on multiple palmprint datasets and is compared to Histogram of Oriented Gradients (HOG), Gabor Transform, Gaussian Membership based Features (GMF), Absolute Average Deviation (AAD) and Mean Features to illustrate the superiority of the proposed OGG method. In [45] , various supervised and unsupervised learning techniques are used to perform market segmentation for use in ecommerce applications. Self-Organized Map (SOM), SVM and KNN techniques are used to perform market segmentation using primary survey data collected from the users of e-commerce markets. Evolutionary algorithms are used to further improve the performance of these market segmentation techniques. In [46] , an efficient multistage bandwidth allocation technique is proposed for the migration of virtual machines (VMs) in a cloud computing environment. In [47] , a public key cryptography based user authentication scheme is discussed where the requirement of a smart card is eliminated. In [48] , Empirical Mode Decomposition (EMD) and ANN based techniques are used for performing fault diagnosis in rolling bearings in a mechanical system. Various types of ANNs, such as MLP, Radial Basis Functions (RBF), Probabilistic Neural Network (PNN), Generalized Regression Neural Network (GRNN), Linear Vector Quantization (LVQ), are used for the fault classification.
Finally, in [49] the authors present an application of intelligence technique in civil engineering domain to analyze the structural health condition monitoring by using Gene Expression Programming (GEP). In this paper, authors have predicted the high performance concrete (HPC) compressive strength (HPCCS) at highly complex behavior.
In conclusion, this special issue would not have been possible without the help of many people. As guest editors, we would like to take this opportunity to thank the authors for their contributions and the reviewers for their invaluable comments and timely responses. We would like to thank NSIT for providing necessary resources & platform and the division of instrumentation and control for their great management to give our delegates such a unforgettable experience of event. We would like to thank the UG, PG and Ph.D students for their tremendous work. We also would like to thank the JIFS Editor-in-Chief and staff for their support during the preparation and production of this special issue.
